Increased soluble guanylate cyclase activity in the red blood cells of sickle cell patients.
Activation of soluble guanylate cyclase (sGC) has been reported to up-regulate gamma-globin gene transcription in erythroid cell lines and primary erythroblasts. sGC is activated by nitric oxide (NO), subsequently catalysing the conversion of guanosine triphosphate to cyclic guanosine monophosphate (cGMP), which mediates various physiological responses. To study the importance of this mechanism in the erythroid cells of sickle cell patients, cGMP levels were measured in the red blood cells (RBC) of normal individuals, steady-state sickle cell patients (SS) and SS patients on hydroxyurea (HU) therapy (SS + HU). cGMP levels were found to be significantly higher in RBC of SS patients (SS RBC) than in RBC of normal individuals, and were further increased in RBC of SS + HU patients. cGMP levels correlated with fetal haemoglobin (HbF) levels in SS/SS + HU patients, but not with reticulocyte count. Furthermore, NO-stimulated sGC activity, following incubation of cells with a NO donor, was significantly greater in SS RBC than in normal RBC. These results demonstrate, for the first time, an increased metabolism of NO mediated by sGC in the SS RBC, which is further increased by hydroxyurea. Augmentation of cGMP levels by NO in erythroid cells may constitute a mechanism for induction of HbF and other erythrocyte functions and represent a possible therapeutic target for treatment of sickle cell disease.